Modification of a-foetoprotein ( 1 0 ,~~) with p-chloromercuribenzoate ( 3 0 ,~~) is accompanied by hyperchromism of the absorption spectrum. The amount of p-chloromercuribenzoate bound to the protein was measured from the instantaneous increase in of the derivative. We propose a novel mechanism for ferritin formation that involves the following steps: (i) fixation of Fez+ at catalytic sites on adjacent polypeptide chains; (ii) fixation of a dioxygen molecule between the iron atoms; (iii) reduction of the dioxygen to a peroxo complex in which the oxygen is co-ordinated to two iron atoms; (iv) hydrolysis of the peroxo complex, accompanied by migration of the ferric oxyhydroxide (FeO -OH) to the interior of the protein (Fig. 1) . For reasons to be discussed below, we assume that this last step is reversible and that it is dependent on the presence of incoming Fe(I1) to release the Fe(lI1) from catalytic sites. It is also assumed that the Fe(ll1) migrates to heteronucleation sites situated in the interior of the protein shell.
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We propose a novel mechanism for ferritin formation that involves the following steps: (i) fixation of Fez+ at catalytic sites on adjacent polypeptide chains; (ii) fixation of a dioxygen molecule between the iron atoms; (iii) reduction of the dioxygen to a peroxo complex in which the oxygen is co-ordinated to two iron atoms; (iv) hydrolysis of the peroxo complex, accompanied by migration of the ferric oxyhydroxide (FeO -OH) to the interior of the protein (Fig. 1) . For reasons to be discussed below, we assume that this last step is reversible and that it is dependent on the presence of incoming Fe(I1) to release the Fe(lI1) from catalytic sites. It is also assumed that the Fe(ll1) migrates to heteronucleation sites situated in the interior of the protein shell.
The evidence on which this model is based is now briefly summarized. We have assigned two polypeptide chains to the catalytic site for the following reasons: (i) the rapid kinetics of iron deposition in borate/cacodylate buffers is biphasic and can be linearized by a plot of I / u against 1 /[Fez+]', suggesting that two iron atoms are involved rather than one; (ii) no 02-' could be detected, suggesting either a two-electron oxidation or else that 02-' formed in the reaction remained bound to the metal; (iii) inhibition of iron deposition by fixation of one atom of Cr3+/two polypeptide chains (Wauters et al., 1977) .
Further support for the peroxo complex ( Fig. 1) comes from a study of iron release from ferritin by ad-bipyridyl (Dognin & Crichton, 1975 
. Model for the deposition offerritin iron
Fez+ is assumed to bind to specific sites situated on adjacent polypeptide chains (indicated as :). Molecular dioxygen is then bound between the two iron atoms and undergoes reduction to give a formal peroxo complex, which hydrolyses to give ferric oxyhydroxide (FeO. OH). The FeO-OH then migrates to the interior of the protein; this step is associated with the fixation of a further two Fez+ atoms on the specific binding sites. Table 1 summarizes these data, and, for comparison, includes data for iron liberation by bipyridyl on isolated ferritin-iron micelles. These were prepared by dissociation of the protein at alkaline pH, followed by isolation of the micelle by centrifugation and its resuspension after several washings in Mops (4morpholinepropane-sulphonic acid) buffer, pH 7.4. We assume that bipyridyl mobilizes the iron from the peroxo complex by oxidation of the bipyridyl to the N-oxide, and subsequent complexation of the Fe(I1) from the catalytic sites by excess bipyridyl. Since we observed mobilization of more than 24 atoms of iron by bipyridyl after longer incubation, we assume that there is an equilibrium between the FeO-OH in the interior and the peroxo complex on the catalytic sites (Fig. 1) . This is not unreasonable; if the iron can migrate inwards, it must surely be able to migrate in the opposite direction.
Finally we propose that Fe(I1) is necessary to displace iron towards the interior. This conclusion is based on the release of iron after preincubation with bipyridyl or triphenylphosphine, and we assume that in absence of Fe(I1) the last iron atoms to be bound to the protein remain on the catalytic site as the peroxo complex. A preliminary account of the model has already been published (Crichton, 1977) . Ferritin is widely distributed in mammals, where, together with haemosiderin, it is the major iron-storage protein. It has also been detected in the cells of a wide range of organisms, including invertebrates, plants and fungi (for a review see Crichton, 1973) . It was discovered by Hyde et al. (1963) in plastids of legumes (bean and pea) and has subsequently been observed in various tissues of different plants, mainly in cells not associated with photosynthesis (see review by Seckbach, 1972) .
Ferritin was isolated from dried pea (Pisum sativum) and lentil (Lens esculenta) by a modification of the procedure of Hyde et al. (1963) . After the dried legumes had been allowed to swell in water for 48 h, they were homogenized in a Waring blender, filtered through gauze, and the filtrate was dialysed for 16h against 0.01~-sodium phosphate buffer, pH 7.3. Centrifugation at 27OOOgfor 20min gave a supernatant that was adjusted to a final concentration of 0.05 M in MgCI2 and centrifuged at 2000g for 5 min. The supernatant was then subjected to ultracentrifugation at lOOOOOg for 2h and the red-brown pellet redissolved in water and submitted to a further cycle of low-speed and high-speed centrifugation. The pellet was dissolved and chromatographed on a column of DEAEcellulose in 0.01 M-sodium phosphate buffer, pH7.3, with a gradient of NaCI.
The homogeneity of the phytoferritin was established by electrophoresis in polyacrylamide gels, both in the presence and absence of sodium dodecyl sulphate. The molecular weight of the subunit was determined by the method of Weber & Osborn (1969); for pea ferritin a value of 20000 and for lentil ferritin a value of 21400 was established. The iron contents of the two phytoferritins were 2030 and 1670 iron atoms/ molecule respectively, assuming that the protein contained 24 polypeptide chains/ molecule, as for mammalian apoferritins (Crichton et a[., 1973; Huebers et al., 1976) . The subunit structure of the phytoferritins determined from low-angle neutron-
